



















研究史 一一一一一--・E ・-一一一一一一一一 2 
第2章 放牧飼養における肉用繁殖牛の分娩後
の繁殖機能回復




復の観察 一一一一一一一一・..........一一・ 18 
第4節分娩後の卵巣横能および子富雄復に









第6節 小 括・ー ・同一-一一一一・・闘...._-一一喝一一 52 
第3章 分娩後の繁殖機能に及ぼす晴乳の影響





す晴乳の影響 一一一一一一一一一一一一 69 
第4節子宮修復に及ぼす哨乳の影響 88 
第5節 子宮修復に及ぼす分娩直後離乳およ




第 1節緒言 一一一一一一一一一一一一一一一 116
ii 
第2節 分娩後の卵巣機能および子宮修復に




育性 ・一一一一一一一一圃剛一一一一一一一 139 
第5節小括 一-一一一一一一一一一一一一一~ 148 
第5章 総括 …・一一一一一一一一一一一一一一~ 157 
謝 辞 …一一一一一一一一・一一ー...一一・ 164 
引用文献一一一一一一一一一一一一一一一一.. 1.65 





































及ぼすことは古くは、ラット (LONG &: Ev州 s、1922)69)、家兎(H削













能回復の促進効果があることがC由RRUTHERS& H白FS (1980) I I )型REEVE


























JOH州 NSet al.(1962)54J ，GJER & MARloN(1968)29)は摘出した子
宮で子宮修復の形態的観察を行い、分娩直後の妊角幅は約39cmであ
るが、 5日目で約半分の大きさまで修復し、子宮角幅の修復速度は






子宮修複と晴乳の関係について、 WILTB向NK& COOK (1958)142)は
自鰭晴乳牛は 1日2回搾乳牛に比べ子宮修復に要する回数は短縮さ















































































































Ratio of firs七 postpar七urnes七rus (も}
Fig. 1. Distribution of the interva1 from calving to the 









Table 1. Influences of parity and calving season for 
the interva1 in days from ca1ving to first estrus 
No. of cows Interval in days from 
calving to first estrus 
Over a11 means 177 48.0 + 2.0 
Parity 
1 






















53.6 -!: 2.9 
40.9記2.6?
42.7土 3.6-
Values are lest square means主 S.E. I 
a and b:P<O.05，a and c:Pく0.01'
Table 2. Least-squares analysis of 
variance for the in七ervalfrom calving to 
first estrus 
Source of variance d.f. M.S. F 
Parity 2 1334.1 
Calving season 3 2221.5 
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Ratio of conception cows (も)
Fig.2. Distribution of the interval from calving to 




























Table 3. Inf1uences of parity and ca1ving season on the conception rate and the interval 
from ca1ving to conception in grazing CQWS which inseminated at first postpartum estrus. 
工nterva1in days No. of No. of conception cows 
No. of from ca1ving to insemination at each times insernination 
cows conception for conception 
(L.s.m.土 S.E.) (Mean土 5.0.) 1 2 3 
Over a11 means 147 117.6土 8.8 2.5土 2.0 55/147(37.4) 34/92(60.5) 33/58(83.0) 
ドー Parity トJ
7/1?(仏 71;1 33 134.6土 13.2 3.2 + 2.8 11/ 33(33.3) 5/22{48.5) 
2 - 5 84 99.5 :t. 8.5 2.2 + 1.4 32/ 84(38.1) 22/52(64.3) 21/30(89.3) 
6 -10 3D 119.3土 14.6 2.4 + 1.8 12/ 30(40.0) 7/23(63.3) 5/11 (80.01 
ca1ving season 
5pring 14 135.5土 24.8 3.2土1.9 4/ 14(28.6) 3/10(50.0) 4/ 7{78.6) 
Summer 46 107.3之 11.0 2.8土 2.3 17/46{37.Q) 9/29(56.5) 12/20(82.6) 
Autumn 54 113.6 ニヒ 10.9 2.1之1.5 21/ 54(38.9) 14/33(64.8) 11/19(85.2) 
Winter 33 103.2土 14.0 2.7之 2.2 13/ 33(39.4) 8/20(63.6) 6/12(81.8) 
Parentheses indicate the cumulative conception ratio. a and b:pく0.05
? ? ?
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Fig.3. Regression curves indicate the relationships 
between. the days requi~ed frorn calving七oconception 
and七henurnber of inserninat土onfor conception. 
A:days frorn ca1ving tq. conception， B:number of 




















































エネルギー水準下で発情回帰が遅れるとする WILTBANK et al.(19 
































































































Tab1e 4. The comparative cross sectiona1 diameter of uterus measured with 
uterus itself，ultrasonography 工n situ ana removea uterus which were soaked 
in the physiological sa1ine 
Cows no. 1 
Uterine horn Right Left 
一
Uterine horn 3.1* 3.3 
Stratum vascu1are 2.3 
Uterine endometrium 1.5 
U1trasonography of removed uterus 
Outer 1ine 3.0 
Intermediate line 2.2 
工nner line 1.8 
Ultrasonography of uterus in situ 



























































Tab1e 5. The comparative cross sectiona1 area of uterus measured with uterus 
itse1f，u1trasonography in situ and rernoved uterus which were soaked in the 
physio1ogica1 saline 
Cows no. 1 
Uterine horn Right Left 
Uterine horn 6.1企 9.5
S七raturnvasculare 4.2 7.4 
Uterine endornetriurn 1.7 2.9 
Ultrasonography of rernoved uterus 
Outer line 6.0 10.2 
工nterrnediate1ine 4.7 6.4 
工hner1ine 1.9 3.1 
U1trasonography of uterus in situ 
Outer 1ine 4.4 6.5 
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• Y=0.640+0.538X- (R-=O.93) • ( 















O 1 2 3 4 5 6 7 
Diameter of post gravid horn (cm) 
Fig. 4. The relatiO!1ship between post gravid horn 
diameter and their cross-seotional area measured by 






























































o 1 2 3 4 5 6 7 8 9 
Diameter of uterine horn by rectal pa1pation 
Fig. 5. I'ihιrelationships between post gravid horn diameter 
measured by rectal palpation and u1trasonography， and their 
cross-sectional area measured by ultrasonography at various 
stage of postpartum days. 
A: The relation to the diameter of ultrasonography， 
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Fig. 6. Regression curves indicate the rate of involution of 
postpartum uterus with diameter and ~ross-sectìonal area of the 
post gravid horn measured by recta1 palpatian and ultrasano-
graphy. A: Oiameter af uterine horn measured by rectal palpation， 
B: Oiameter af uterus by ultrasonography， C:Cross-sectional area 








Gr ER &ト1AR I 0 N (1968)量的は、屠場材料を用いて分娩後の子宮憾複
過程在検討した結果、妊角の直径は分娩後1日固には39cmであった









Tab1e 6. Days required from ca1ving to uterine 
invo1ution，disappearance of 10chia and uterine porous 
cavity examined by rec七a1palpation and ultrasonography 
Mean土 S.D. Range 
Average calving no. 3.6 ~ 2.0 
Days required from calving to: 
uterine involution 37.8土 6.7
Disappearance of 1ochia* 16.5土1.9
Disappearance of uterine 25.5土 5.9
porous cavity 
2 - 9 
25 -52 
14 -19 
16 - 36 
合:Lochiawas observed with vargina1 speculum and 



























産1頭、 2産10頭、 3-6産各3頭、 7産1頭、 8産2頭、 9産4



































o 2 4 6 8 10 
Weeks after calving (weeks) 
Fig.7. Average body weight changes during 10 weeks 
after ca1ving at each ca1ving number group. 














Tab1e 7. Influence of parity for uterine invo1ution and formu1a showing invo1utionary 
progress of post gravid horn diameter estimated from orthogona1 po1ynomials in beef cows 
Ca1ving no. No. of Days required for Y=b
O 





cows uterine invo1ution of 









1 11 31.8土 4.5 (23 - 37)a -23.40 47.32 -20.40 2.58 0.99 
2 10 35.4 + 6.3 {26 -45)a - 3.54 26.30 -12.74 1.66 0.97 
3 ー 5 9 36.6 + 5.5 (28 - 45)~ -0.20 20.18 -9.50 1.16 0.95 
6 - 10 11 44.7土 3.1 {40 -4sib -49.06 71.16 -26.16 2.94 0.96 
Parentheses indicated the range. a and b:pく0.01. 1nX shows transforma七ionof postpartum 
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Days after calving (days) 
Fig. 8. Regression curves indicate the ratio of 
involutioh of pbs七 gre;lvidhorn diameter at each 
calving number group. 
Calving riumber g，roup:A=Tst ，B=2nd，C=3rdto 5th， D= 






























Table 8. The relationships between several reproductive function and calving number 
Calving no. 
NO. of cows 




Interva1 in days from: 
1st to 2nd ovulation~ 
2nd to 3rd ovulation 
Percentage of cows exhibiting 




1 2 3 - 5 6 -10 
11 10 9 11 
83.8主 43.0a 60.2主 44.3 29.3主 9.1b 33.8主 15.7b
9B.4 * 40.3d 71.3 土 43.0 41.9 土 10.Sb 46.0土 18.5b
102.3 % 43.6d 69.9 ~ 43.3 42.2之 16.9b 41.7 ~ 20.6b 
14.6主 4.0




11. 2孟 4.5 12.6志 4.3 12.2立 5.8










Mean土 5.0.，a and b:Pく0.01，*: Significance(P<p.01)was observed between 2nd七o 3rd ovu1atioi1 

























Interval in days from the ovulation to the 
next ovulation (days) 
Fig. 9. Comparison of the distribution of the interval 
from first to second ovulation and from second to third 
obulation in Japanese Black cows. 
口~ first to second ovulation，n=39. 












Table 9. Influence of pari七y for conception rate and interval from calving to conception 
工nterva1in days No. of conception cows at 
Calving No. of from calving to No. 0王 insemination each times insemination 
no. cows conception for concep七ion
(Mean之 5.D.) (Mean土 S.O.) 1 2 3 
w 1 11 150.7土.79.0 1.7土1.1 7(63.6) 1 (72. 7) 2 ( 90.0} a ~ 2 10 78.6 + 42.1 1.6土 0.7 5(50.0) 4(90.0) 1 (100.0) 
3 - 5 9 
a 
2.2土1.1 4{44.4} 2(66.7) 1( 77.8) 85.3 土 ~~'~b
6 -10 8 178.8 +113.7 4.3 + 2.8 2(25.0) o (25 .0)' 2('50.0) 

































































































in vivo法における子宮内膜の3H-6・ thYllidineの取り込みは、 Es
もradio卜17β投与24時間後に3H-6・thYl1idineを1μCi/g体重老腹腔内
に投与し、 2時間後に子宮を摘出して、 2-3mmに細切後、直ちに




氷冷Hanks緩衝液 (PH.7.4)中に投入した。 10...30分後、 3H-トthym








































た。 invivo， in vitro両者の標識指敢には統計的に有意な差が認
43 
Tab1e 10. The comparison of in vivo and in vitro methods after 
estradio1-17 s 10 pg injection on synthesis of DNA in the uterine 





























0.7 + 0.07 






















関係にあるとされている17.78.13810 WE8ER et al.(1948)'3Blは発
情前期に牛の子宮内膜表面上皮細胞は変性して、排卵後期tこは分離
脱落し消失するが、活発な細胞分裂によって新生し、すみやかに表
面上皮が被覆されると報告している。また、 Z1ET2SCHM白NN &KRO L I 
45 
Tab1e 11. Changes of 1abeling index on ONA synthesis in the uterine 
endometrium of the cow during the estrous cyc1e 
Labe1ing index (も}






Estrus 5 1.0 + 0.96 0.2 + 0.28 1. 3 + 1. 21 
ー ー ー(1 day) 
中‘ Postovulation stage 5 8.5 + 1. 64 1.5 + 1.01 1.0+0.75 。、
(2-3 days after ovu1ation) ー ー
Early 1utea1 stage 15 0.1 + 0.31 o 0.2 + 0.63 
ー ー(4-6 days) 
Mid 1uteal stage 3 o 。 o 
(7-17 days) 
Late luteal stage 3 o o 0.3 + 0.47 
ー(18-20 days) 
Proestrus 3 0.5 + 0.66 o 。
ー
(20-days) 
values are mean + 5.0. 































































. '7I ，125) されている。一方、家兎においてはマウスやラットと異な
り、 Est.radi 01-17 sの単独投与では若干の核融合成能が認められる








Tab1e 12. The treatments of estradiol-17s and progesterone injection of 
ovariectomized cows at巴achexperimentalgroups 
Days after initial treatrnent 





























E/P E/P K 
E=estradiol-17s ;P=progesterone; E/P=estradiol-17s plus progesterone; 
ー = no treatment;K= days of autopsy. ITreaビ白色ntiwere initiated at 30 days after 
ovariectomy. Cows in group 2 were given a single injection of 2 rng E and groups 
3・6were injected with E 1rng，P 100-300rng or E 0.5rng plus P 150 rng， twice daily at 
an interval of 12 hours. 
E E 
in uterine Tab1e 13. Changes of 1abe1i~g index on DNA synthesis 





























































































































































































































1 2 3 4 8 9 5' 6 7 
Calving number 
Fig. 10. Body weight at just after calving from 





















。 10 20 30 '40 50 60 
Days postpartum (days) 
Fig. 11. Postpartum changes in body weight of 
cows during 60 days. 




Table 14. The effect of the days after calving on suck1ing behavior 
and rni1k yie1d in Japanese Black cows 
No. of suck1ing events jday 
Tota1 suck1ing time jday (min.) 
Average suckling tirne/event 
Fluctuation of suckling 
interva1 time (屯}
Mi1k yie1d /day (kg) 





















Va1ues are Mean土 5.0.，*:Fluctuation of suckling interval tirne showed coefficient of 
variation. 5ignificant (P(0.01) differences within a colurnn are indicated by different 
subscripts. 
Tab1e 15. Analysis of variance tab1e for the effect of individual， 
postpartum days and parity 
Individua1 Postpartum days Parity 
D.F. M.S. D.F. M.S. D.F. M.S. 
亡7、
炉-
No. of suck1ing events 65 7.913* 2 32.914** 8 16.573** 
Total suckling time 65 117.190 2 19188.000** 8 2594.402脅合
Average suck1ing time 65 7.569 2 291. 888合合 8 8.639 
Fluctuation of suckling 
interval time 65 360.015** 2 994.859女合 8 563.917*合



















































20 30 40 50 
Days after ca1viog (days) 
Fig.12. Changes of dai1y mi1k productin from 10 to 





































Fig.13. Influences of parity for thecumulat土vemilk 
production from parturition to 60 postpartum days in 
































ー • • 
• • • • • • l-Bド、三f
• • • • ' ' 司，• • • •• • • Y=13.258-0.845X • (r=ー0.404，P<:0.01)
Ji=66 
l 2 3 4 5 6 7 8 
Milk yie1d at 30 days postpartum (kg) 
Fig. 14. Relationship between rnilk yield and suckling 




























100 200 300 400 500 
Curnulative mi1k production from calving七o60 
days postpartum (kg) 
Fig. 15. Re1ationship betwenn cumulative milk production 
frorn calving to 60 days postpartum and average dai1y gain 






















よる遣いは認められないとする報告63lもあり、また、 LEW A N [J R 0 W S K 






























































































































重の差(以下30日自体重 X4)、 30日目における 1日当たりの噛乳量




Table 16. Variable conversion and derived 
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V:Derived variables，X:Original variab1es. 
Subscripts "i" and "j" of original and derived 
variables show the variable number and the datum 
number. Sources of original variable were explained 



































Tab1e 17. The out1ine of the postpartum reproductive p~rformance of 
cows which used in mu1tip1e regression ana1ysis 
Interval from Interva1 from 工ntervalfrom ovu1ation to 
No. of calving to first ca1ving to the next ovulation 
Parity cows ovu1ation first estrus 
















35.5 + 4.2 
32.0土 2.6
29 • 0 :t. 2. 6b 
27.8 + 4.5bd 
29.5 + 9.2b 
35.5 + 6.8 
53.8土 12.3
52.9土 11.1
45.4 + 8.9 
47.2 + 8.0 










15.1 + 4.6 
15.0土 2.6
16.0土 4.6
11.0 + 7.6 





20.6 + 1.0 
21.2土1.2
22.3 + 1.2 
20.3土1.2
22.3 + 1.0 
21. 3 + 0.7 
21. 3 + 1. 7 
Values are mean土 5.D. a，b，c:p(0.05， c，d:Pφ.01 
、』
w 
Tab1e 18. Fundarnenta1 statistics of original variab1es for rnu1tip1e 
regression analysis 
Parity (Xl) 
Month 0王parturition (X2) 
Body weight at just after calving (kg) (X3) 
Body weight 10ss (kg) (X4) 
Mi1k yie1d at 30 postparturn days (kg/day) {xs 
Nurnber of suckling events (times/day) (X6) 
Tota1 suckling tirne (rnin./day) (X7) 
Fluctuations of suck1ing interval tirne (%) (Xa) 
































suck1ing events， tota1 suck1ing time and f1uctuations of suck1ing interva1 were 
observed at 30 postpartum days， and fluctuations of suckling interva1 tirne showed 
coefficient of variation. 



















x x Y 
2 7 8 
0.161 0.550** 0.068 -0.010 0.110 0.333** 0.126 -0.586** 
ー0.064 0.196 ー0.326"'''' 0.098 0.144 -0.009 -0.214 
-0.213 0.245合 国 0.172 -0.054 0.096 -0.430"'''' 
-0.384会禽 0.307会 0.353*合 0.022 -0.268* 
-0.415合*ー0.393** ー0.198 0.224・
0.813合会 0.399"'* 0.216 
0.306合ー0.140
0.180 
















y :分娩後の初回排卵までの日数、 Xl 産次、 X3: :分娩直後の母
































































































Partial regression coefficients retained were indicated "." as significance and "n" as 
no significance. 100R*:Multiple correlation coefficent adjusted by degrees of freedom. 
Table 21. Variance analysis table for 
multip1e regression ana1ysis on the interval 
from calving to first ovulation 
S.V. D.F. M.S. F 
Regression 8 259.307 15.301** 
Residual 57 16.947 
Total 65 
調・:P(O.01 
Tab1e 22. Partia1 regression coefficients for the 
interva1 from ca1ving to first ovu1ation in Japanese 
B1ack cows 
Independen七 Re1ative 
variab1e B 5td. B T va1ue irnportance(も)
V1 -1. 842 戸 0.583 -4.914 30.9 
V3 -0.036 日 0.291 -2‘829 10.2 
V4 0ー.112 0ー.261 -3.039 11.8 
V5 2.001 0.352 3.688 17.4 
V6 0.521 0.191 1.943 4.8 
Vs 0.103 0.220 2.179 6.1 
Vg 0.364 0.331 2.982 11.4 
V15 同 0.001 -0.209 -2.418 7.5 
Constant 37.157 6.542 





















































Fig.17. Partial regression of first postpartum ovulation on 
cal ving number _ jEstima土esioffirst postpartum ovulation from 
lst七o9th calving number indtcated by quadratic curve on condition 
that other variables "took meanvalues. 




























50 100 150 200 
Total suc~linq time at 30 days postpartum (min.) 
Fig. 18.Partial regression of first postpartutn ovu1ation on 
total suckling time .IE~j:~~ate云of first postpartum ovu1ation frorn 
35.0 to 216.7 to七a1suck1ing time were disp1ayed by quadratic 
































600 400 500 
Body weight just after ca1ving 
300 
(kg) 
Fig. 19. The combination condition of body weight just after calving 
and body weight 10ss at 30 days postpartum for the occurence of first 
















300 400 500 600 
Body weight at just after calving (kg) 
Fig. 20. The Cornbination condition of body weight just after calving 
， milk yield andnurnber of suckling events for the occurence of first 













































































































































































日自体重は平均一9.2kgを示したが、その範囲は-35 • 7.. + 1 7 .Okgと
89 
Table 23. The days required from calving 
to uterine involution at first to ，ninth calving 
number in Japanese Black cows which used in 
multiple regression analysis 






























































Values are mean土 S.D.，Numberin parentheses 




















Tab1e 24. Fundamenta1 statistics of variab1es for mu1tip1e regression ana1ysis 
Parity (X1 ) 
Month of parturition (X2) 
Body weight at just after ca1ving (kg) (X3) 
Sody weight 10ss (kg) (X4) 
Mi1k yie1d at 10 postpartum days (kgjday) (XS) 
Number of suck1ing events (timesjday) (X6) 
Tota1 suck1ing time (rnin./day) (X7) 
F1uctuations of suck1ing interva1 time (も) (X8) 

































suck1ing events， tota1 suckling time and f1uctuations of suckling interva1 were 
o~served at 10 postpartum days， and fluctuations of suckling interval time showed 
coefficient of variation. 
叫コ
N 


































0.100 0.317 0.792** 
-0.024 自 0.197 0.023 
-0.078 0.291会 0.505合会
0.056 -0.194 -0.399*合


















































Partia1 regression coefficients reta.ined were indicated "*" as 
significance and "n" as no significance. 100R会 :Multiple




Table 27. Variance analysis for rnultiple 
regress10n 
5.V. D.F. 5.5. M.S. F 
Regression 3 1975.086 658.363 123.373** 
Residua1 62 330.853 5.336 
Tota1 65 2305.939 
**:P(e.01 
Tabl巴 28. Partia1 regression coefficients for the 
interva1 frorn ca1ving to u七erineinvo1ution 
T 
工ndependentvariable B 5td. B va1ue 
Parity (X1) 2.152 0.782 16.175 
Milk yie1d at 10 postparturn 
days (kg/day) (X5) 1.959 0.425 8.694 
Number of suck1ing events 
(tirnes/day) (X6) -0.361 -0.160 四 3.271
Constant 22.633 13.037 
















































が多いが、檎垣ら(1959)4引は乳牛で、また、 U刊白NI et. a 1(1985) t 




CooK(1958)142)、CAS I 0A (1968) I 3 )は乳牛で子牛に自然目前乳させると、
1日2田搾乳した場合より子宮修復までの日教が若干短くなると報




































































































Table 29. Interval from calving to involution of uterus 
and disappearance of lochia in suck1ed and non-suck1ed beef cows 
??
Experimental Ca1ving no. No. of 工nv01utionof Disappearance of 
group1) cows uterus{days) 10chia (days) 
Non-suckled 1 2 39.52) 14.0 
2 - 5 2 44.5 15.5 
6 -10 4 48.3 17.7 
{Total} 8 43.6土 3.4a 16.0土 2.2
Suckled 1 











1): Non-suck1ed cows weaned their ca1ves withou七 anysuckling and 
mi1king just after calving，and suck1ed cows were a110wed to suck 
wi七htheir ca1ves ad 1ibitum. 
















10 20 30 . 40 
Days after ca1ving 
E'ig..21. rtv.o1ut土Onarypiogress curves df 
uterus in suck1ed and non-suckled beefcows. 



























































Tab1e 30. Milk yield， number of suckling events and total 
suckling time at various postpartUm days in restricted suckling 
and control in Japanese polled cows 
Postpartum Restricted Contro1 
days suckling 
Mi1k yie1d (kg/day) 6 6.9 + 0.9* 6.3 + 0.6 
16 6.9土 0.4 5.9 :t 0.9 
26 6.7土 0.7 6.2土 0.8 
Number of suck1ing 
events (times/day) 9 2 9.0土 1.0 
19 2 9.3土 2.5 
29 2 8.7土 0.6 
Total suckling time 
(min./day) 9 28.4土 8.6 65.4土 22.5
19 25.5 + 11.3 91.0土 23.7
29 22.1土 3.5 95.8土 7.2 
*: Mean + s.o. 
ト司
Cコ。、
Table 31. The weight and size of cervix，uteri and ovary on 
restricted suckling and control cows at 30 days postpartum 
Cervica1 weight (g) 
Uterine weight (g) 
Diameter of uterine horn at (cm); 
gravid horn 
non-gravid horn 
Length of uterine horn at (cm); 
gravid horn 
non-gravid horn 
Thickness of myometrium at (mm); 
gravid horn 
non-gravid ho 
Cross-sectiona1 area of endometria1 
lumen at (mm ); 
Restricted suckling 
163.3土 11.5




26.3 .:t 2.3 
4.8土 0.8 
5.3土 1.0 
gravid horn 176.0 j;， 3.6 
non-gravid ho 126.7 Z 27.0 
Ovarian weight at (g); 
right 6.3土 5.2
1eft 6.3土 5.2
Values are mean + 5.D. 
Contro1 
133.3 + 6.3 
326.6 + 22.5 
3.1土 0.4 
2.9土 0.5 
26.7 + 2.3 
24.2主 2.3 
6.0 + 0.2 
6.4 + 0.7 
136.3 + 18.5 
114.0土 4.4

















Days after ca1ving 
Fig. 22. The rate of regression of 
postpartum uterus in restricted and contro1 
cows examined by recta1 pa1pation. 
A: post gravid horn in restricted cows， 
B: post non gravid horn in restricted cows， 
C: post gravid horn in coiltro1 cows， 





Table 32. Height of surface epitheliurn in restricted suckling and control 
cows at 30 days postpartum 
Gravid horn Non-gravid horn 
Cow 
number Caruncular 工ntercaruncular Caruncular 工ntercaruncular
zone zone zone zone 
Res七ric七edsuckling 
1合 28.2 土 2.6合会 33.0 土 3.9 30.1土 3.5 35.2土 3.1
2 22.3土 6.6 17.0土 2.7 19.0土 3.3 17.7土 3.3
3 18.6土 3.7 18.2土 8.6 14.1土 2.7 15.4土 3.8
Con七rol
4 16.6土 2.1 19.7土 3.5 21.3 :t3.5 23.2土 3.6
5 17.4土 2.3 17.1土 2.0 17.6 j; 2.8 21.2土 2.5
6 16.6 + 1.8 18.9土 2.9 15.9土 2.4 18.3土 2.6
会;The first ovulation occurred at 24 days postpartum， whi1e in the other cows did 

















































































































































y : 分娩後の初回排卵までの日数、 XI : i.章改、 X3:分娩直後の母



































































Table 33. NUmberof cows used in the early weaning experirnen七
No. of cows at each 
No. of calving number groups Average calving 
weaning合 cows nurnber 
1 2-5 6-10 Mean主 5.D.) 
1 week 13 3 5 5 4.6主 3.0
4 week 17 3 6 8 5.0土 2.9
Contro1 19 5 8 6 4.1 ~ 2.7 
* 1 week and 4 week ;.cal ves were rernoved frorn七heirdams at 
1 week and 4 weeks of age. Control were suckled with their 



























Table 34. Effects of early weaning on the interval from calving to the fiどst
ovulation， second ovulation and first estrus in Japanese B1ack cows 
Calving no. groups 
Weaning Mean + S.D. 
1 2 -5 6 -10 
Interval{days} from 
calving to 
←ー first ovulation 1 Week 26.3土 3.8 23.4土 1.8 26.4土 7.7 25.2土 8.4a N 
o 4 Week 35.7 + 7.0 31.6 + 6.0 29.1土 6.8 31.0土 6.7 
Control 77 .0土 46.0 43.8 + 20.0 27.3 + 5.0 47.3 + 31.9b 
Second ovulation 1 Week 45.0 + 6.6 
4 .Week 43.0土. 1.4 
Control 87.2土 46.5
36.2 + 15.1 
50.0 + 12.8 































































Values are mean土 5.0. ， aand b: Pφ.05.See the footnote given in Table 32. 
Table 35. 工n~erval in days from first to second 
ovula七ionand second to third ovulation in early weaning cows 
Weaning 
1 Week 4 Week Contro1 
??
工ntervalin days from: 
1st to 2nd ovu1ation 
2nd七o 3rd ovulation 
13.6土 6.6a 13.2土 6.Sa 11.8土 S.sa
21.5土 O.Sb 23.5土 4.2b 22.1土 2.6b
-and b=Pくp.01，Significancedifferences were not recognized 








Table 36. The ratio of cows exhibiting the estrus 
at the first，second and third ovulation 
weaning 
1 week 4 Week Control 
The ratio of cows exhibiting 
































Table 37. 工nfluencesof the early weaning for the days 
required frorn calving to uterine involution 
???
Calving no. groups 
Weaning Mean土 5.D.
1 2 -5 6 -10 
1 Week 36.0土 2.6 43.8土 3.9 47.8土 5.1 41. 2 .:t4.9a 
4 Week 30.0土 2.0 35.8之 4.9 45.9主 2.5 38.9主 6.1
Control 32.0土.4.8 34.0主 5.0 41.6主 3.6 37.2 :1; 6.0b 





















Table 38. The in七ervalfrom ca1ving七oconception 
and number of insemination required for conception in 





No. of Open days 
cows 
10 98.3 ~ 97.2 
16 107.7土 83.6
18 121. 7土 93.8
124 






















10 20 30 5'0 40 
oays after calving 
E"ig. 23. The rate of involutional regression 
ofutei:us in ear).y weaning beef cows. 











































































Tab1e 39. Experimenta1 design of weaning and injection 
of 200ρ9 of LH-RH-A1)at 4 weeks postpartum in Japanese 
Black cows 
No. of cows 
Trea tmen t 2) Tota1 
Primiparous Mu1tiparous 
Weaning + LH-RH-A (A) 3 5 日
Weaning (B) 2 6 8 
Suck1ing + LH-RH-A (C) 4 10 14 
Suck1ing (D) 4 11 15 
10 ___ _~L._~~_9 
1) (Des-G1y-NH2~V ， Pro-eth1mideJ )-LH-RH. 2) A:Weaning and 
injection of LH-RH-A at 4 weeks postpartum.， B:Weaning a七
4 weeks.，C:LH-RH-A injected at 4 weeks postpartum. C: No 




区 (8顕) : 4週離乳+LH-RH額緑化合物投与〈酢融ブエJ[.チレリン、


























4 6 8 10 
Weeks after calving 
Fig. 24‘ postpartum body weight changes in early 
weaning and LH-RH-A injected beef cows. 































Tab1e 40. Effects of the weaning and LH-RH-A injection 
fo~ the interva1 in days from ca1ving to first ovulation and 
first estrus 
Treat- primi- Multi- L.s.m. 
ment parous parous 主 5.D.
工nterva1(days) from 
ca1ving to: 
First ovu1ation A 35.5;貴 29.3 34.3土 4.2a
B 35.0 32.3 33.7 + 4.7a 
C 36.3 33.8 35.0 + 3.4a 
D 63.1 38.4 50.8 + 3.3b 
First estrus A 40.7 33.4 39.4土 4.8a
B 48.0 37.8 42.9 + 5.3a 
C 46.0 43.4 44.7 + 3.9 
D 72.2 48.6 60.4 + 3.8b 
合:Lest叩 ares.estimate.，aand b:Pφ.01 
Table 41'. Ana1ysis of variance tab1e 
for the first ovu1ation 
D.F. M.S. F 
Treatment 3 109.4 5.34脅*
Parity 1 833.7 6.28* 
Treatment x parity 3 583.9 4.44* 
Error 37 132.8 
*: P(0.05， **: Pく0.01
Table 42. Analysis of variance table 


















Table 43. 工nterva1in days from 1st to 2nd and 2nd to 3rd ovu1ation， 
and the ratio of cows exhibiting estrus at ovu1ation 
Treatment 
A B C D 
? ?? ?
工nterva1in days from: 
1st to 2nd ovu1ation 
2nd to 3rd ovu1ation 





































































Table 44. 工nf1uencesof weaning and LH-RH-A injection at 4 weeks postparturn 
on the conception and the interva1 from ca1vingto conception 
工ntervalin days No. of Cumu1ative conception ratio 
Treat- No. of from calvingto insemination 
ment cows conception for conception 1 2 3 
A 8 92.2土 19.2 1.7 :t0.8 42.9 85.7 100.0 
B 8 72.6土 18.5 2.0 + 0.9 25.0 87.5 87.5 
c 14 66.0 + 14.9 1.5 + 0.9 58.3 83.3 83.3 
D 15 81.5 + 14.1 2.0 + 1.0 35.7 71.4 92.9 


































































































































































ーー 一ーー =ー10 weeks 
--一=14 weeks 




o 2 4 6 8 10 12 14 16 18 20 22 24 
Weeks after birth (age of weeks) 
Fig.. 25. Changes of daily gains every 2 weeks from 
birth七o 24weeks fed on milk replacer in beef 
calves. A: 10 weeks， B: 14 weeks， C: Control. 
-， 
Table 45_ Body growth measurements from birth to 6 months 0王 agei.n 
Japanese B1ack ma1e ca1ves which were removed at 4 weeks of age and were 
fed on milk rep1acer during 6 or 10 weeks 
Age of months 
Treatment 
Birth 1 2 3 4 5 6 
Body weight 10 weeks 30.9 49.2 66.0 88.1 118.8a 153.5 187.1 
(kg) 14 weeks 29.9 55.0 74.5 100、2 128.9 155.7 187.9 
Contro1 31.6 56.1 76.4 102.0 135.0b 165.1 196.7 
-・・・・町、--------司・・・・・・・・h・・・・・・・・司・・・・・・・・・・・・・・・・・・・・・・・・・『・・・・・・・・‘--------鞠-----------・・・・・ー--------司・・・・・----
Witners height 10 weeks 66.9 
























田ー町ー ーー ーー -----ー 『ーー ーー ーー ーー ーー ーー ーー ーー ーー 』ー 国ー ーー ーー ーー ーー ーー ーー ーー ーー 司ー由ー ーー ーー ーー ーー ーー ーー ーー ーー ーー
Body 1eng~h 10 weeks 56.8 70.2 76.4・ 85.1 92.4a 101.6 108.9 
トー (cm) 14 weeks 56.7 70.5 77.5 87.7 :~.~b 102.7 110.8 £・£、
Control 56.9 70.8 80.5 90.5 99.5-105.5 111.3 
-_.司曹司凹・・・・-司圃圃』・ー・弘司・ 4・b・・圃トー_.・ b・ー・ 4・・・・・・----ーー ・ー骨--・・・..・・・・圃園田曲ーー ・ー園田，・・ーー -ー--・ー----ー._.ーー・・ーー ・ー・・・・ーー -ー--司凹司唱・・・ーー-・白昼・・ー・・・・・・・・ー・----ー・司酢園田・・ーー・・・・・・・ー・・ー
Chest depth 10 weeks 26.2 30.1 35.2 38.3 42.4a 45.6a 49.8 
(cm) 14 weeks 27.6 32.1 35.6 40.1 43.3 46.5 51.3 
Contro1 26.2 31.6 35.7 40.4 44.Sb 47.6b 50.8 
-_.圃------唱・・4・・・・-・・・・・・・・・・・R 咽陶町p・咽..凹・・・・・・・・・圃咽-司・ー・・・・『・咽・ーー-_.・・"・・ 4・・._-司・ーー・・・・圃唱F・，ー・・・ 4・ー・・・ー・圃.-.田ー・・・咽・ー・_.掴ー・・・・・・・・・・・・-陣・・田・・ー・圃・司_.固・・・・・~-_.・・. ・・ 4・・.-ー・・』・・ー・・・-~・ 4・ー・・ー・田ー--ー・・
Chest width 10 weeks 14.5 18.6 21. 7 23.9 26.2 27.6 30.3 
(cm) 14 weeks 14.8 17.6 21.3 24.4 26.8 28.8 31.2 
Control 14.6 19.2 21.4 23.5 25.9 29.6 31.4 
Hip width 10 weeks 15.2 17.9 20.2 23.2 26.1 28.2 30.7 
(cm) 14 weeks 14.9 17.7 20.4 23.6 26.0 28.9 31.4 
Control 15.2 18.7 20.7 23.4 26.1 28.4 30.5 
-圃・4・・・唱・ー--_. ・.固a・ー・ 4・.-・4・ーー・・・咽・ー--国司匝..・・・・・，・ー--_.圃・・・ー---ー----唱・・・・・・・・・・・4・ー司-・・・・・ー・・田園.・--ー・岨・.・h・ー・・ 4・』‘・ー-岨・・』・ー_.ー ・ー岨p・・・・ー・・自国咽圃.-ー.・・咽開・-
Thur1 width 10 weeks 18.4 22.6 24.5 26.9 29.7 31.9 34.4 
(cm) 14 weeks 18.6 22.4 24.9 27.6 29.5 32.2 34.4 
Contro1 18.6 23.3 25.8 28.3 31.1 33.6 35.4 






























Table 46. Changes of daily gain from birth to 6 months of age fed on milk 
replacer from 1 or 4 weeks of age in Japanese Black calves 
Treatment* No. of 
Daily gain (kgjday) between each age of months 
cows 0-1 1 -2 2 - 3 3 -4 4 -5 5 -6 o -6** 
1 week 11 0.24a 0.60a 0.88 0.90 1.07 1.19a 0.81土 0.07a
4 weeks 17 0.67b o .595 b 
a 
0.84 0.97 1.11 a b :.~:b 0.90 + 0.09 
Contro1 20 0.78b 0.7 0.94 0.97 0.94 0.87 0.88 + 0.08 
合 :Thecalves were removed at 1 week (1 week) or 4 weeks (4 weeks) of age and fed 
on 400g or 600g of mi11屯 replaceronce a day unti1 10 weeks of age. The calves sucked 
with their dams until 6 month of age were used as a control(Control). 
**:Values are men土 S.D.，thesesvalues revised male.，a and b :P(0.01 
Tab工e47. Body growth measurements from birth to 6 months of age in 
Japanese B1ack ca工veswhich were fed on milk rep1acer 
Age of months 
Treatment 
Birth 1 2 3 4 5 6 
Body weight 1 week 30.2 37.3a 55.2a 81.7a 108.6a 140.8a 176.Sa 
(kg) 4 weeks 30.9 51.0c 68.8b 93.2b 123.0b 156.3b 192.2b 
Contro1 30.7 54.2c 76.6c 104.9c 134.0c.162.3c 188.5 
Withers height 1 week 66.6 
(cm) 4 weeks 67.9 
Contro1 65.6 
69.8a 75.7a 82.3a 88.5a 95.2 99.4a 
75.5b 79.8b 85.3b 91.9b 96.6 102.5b 
























































1 week 25.7 27.6a 30.4a 35.7a 39.8a 43.8a 47.6 
4 weeks 25.8 30.3c 34.5c. 37.9c 41.7c 45.2c 49.0 



















































1 week 14.7 15.9a 18.5a 21.8a 24.2a 27.4. 包9.18
4 weeks 15.1 17.9c 20.1c 22.8c 2S.7C 28.2 30.8 
Contro1 15.1 18.0c 20.7c 23.4c 25.7c 27.8 29.9 
Thurl width 1 week 18.0 20.0a 22.2a 25.1a 27.4a 30.5a 32.6a 
(cm) 4 weeks 18.6 22.6c 24.5C 26.9c 29.6c 32.1c 34.6c 
Contro1 18.3 22.5c 25.8c 28.4c 30.6c 32.9c 35.0c 














































Explanation of plate 
Plate 1. Ultrasound image of uterine horn in situ. 
Two ell~ptical lines were recognized. The area of inner 
1ine we're equivalent to七hecross section of endome七rium
and outer 1ine indicated stratum vasculare. 
P1ate 2. U1trasound image of removed uterus which 
was soaked in the physio1ogical sa1ine. Three e1lip七ica1
lines were recognized. The inner， intermediate and ou七er
1ine we~e equivalent to the cross section of endometrium， 
stratum vascu1are and myometrium， respectively. 
P1ate 3. Cross section of uterine horn which was 
used in ultrasonography. 
P1a七e4. U1七rasonographyof pos七 gravidhorn at 14 
days postpartum. Uterine horn was 1arge and expand， and 
nurnerous amount of lochia existed in uterine cavities. 
Carunc1es were observed visibility. 
Plate 5. Ultrasonography of post gravid horn a七 21
days postpar七um • Involution of uterus progressed rapid1y， 
but， uterine cavities were expanded and 10chia was 
observed as yet. 
Pla七e 6. Ultrasonography of pos七 gravidhorn at 32 
days postpartum. CrOS$ section of diameter of stratum 
vascu1are reduced 3.0 cm. 
Plate 7. Ultrasonography of uterine horns at 40 days 
postpartum. The diameter of post gravid horn (1eft horn) 
and non post gravid horn were almost same size， and the 
involution of uterus were judged nearly completion. 
Plate 8. Autoradiograph of七hebovine endometrium at 
2-3 days after ovulation. Many surface epithe1ium cells 
were labeled by 3 H-6四 thymidine. Arrow indica七esone of 
150 
3 七he1abe1ed ce115 by ~H四6-thymidine. x200. 
Plate 9. None of thelabeled ce115 by 3H-6-thymidine 
in the endometrium were，pbserved at mid-1utea1 stage. 
x200. 
P1ate 10. Ther~ are numerous 3H-6-thymidine 
1abe1ed cells in the surface epithe1ium after estradiol-17s 
and progesterone injections in ovariectomized cows at 
experimental group 4. x200. 
Plate 11. The uterus in restricted suck1ing beef 
COW5 a七 30days postpartum. Post gravid horn (right) is 
distinguished， and the surface of uterus i5 con5iderab1y 
congested. 
P1ate 12. The uterus in normal suckling beef cows a七
30 days postpartum. The degree of u七erineinvolution 1s 
a1most comp1ete. 
P1ate 13. The cross sec七ionof uterine lumen in 
restric七edcows. the 1arge expanded cave of uterine 1umen 
i5 ob5erved. 
P1ate 14. The height of 5urface epithelium i5 high in 
the cows which occurred the fiどstovulation at 24 days 
p05tpar七um.x200. 
Plate 15. The height of surface epithelium i5 low 
in unovula七edCOW5. x200. 
Plate 16. Some phagocyte5 are found in the 
endometrium of a11 cows. These cells are swol1en and pale 
hemosideric. AlloW5 indicate the phagocytosis. x400. 
P1ate 17. Nodu1ar aggregation of lymphocytes are 
found in the endometrium of all the COW5. x400. 
Plate 18. Microscopic lochia remained each of 




































































































y 分娩後の初回排卵までの回数、 Xl 産次、 X3: :分娩直後の母
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Studies on the effects of suckling stimulation and milk 
yield on the postpartum reproductive performance in 
beef COws 
Yosiaki IZAIKE 
A o"ne year interval between calving :i~ the goal of 
the reproductive management in beef herds. This is 
difficult to reach and to maintain because the restoration 
of a full ovarian and u七erineactivity is delayed by 
various factors. The main purpose of七hisstudy wa~ to 
investigate the fundamental characteris七ics of ovarian 
function and uterine involution postpartum period， and the 
relationships between reproductive performance and milk 
yield， suckling stimulation， and to obtain七heimprovement 
of reproduc七iveefficiency in grazing Japanese Black cows. 
Resul七sob七ainedwere as follows. 
I Charac七eristics of postpartum reproductive 
performance in grazing beef cows 
1. Factors affecting interval to first postparturn 
estrus and reproductive efficiency in grazing 
Japanese Black cows 
The average interval to first postparturn estrus for 
177 record was 48.0 days. The rnos七(31.6も of cows 
exhibited first estrus be七ween30-39 days postpartum. The 
required days in first estrus in primiparous cows had 
longer interval than multiparous cows， and cows calving in 
spring was significan七lylatter than tha七 ofauturnn and 
winter season. The interval frorn calving to conception for 
the cows ca1ving in spring was also longer七hanthose of 
177 
three seasons. Ana1yzing of regression of the re1ation to 
resumption of oestrous days (X) and the number of 
insemination for conceptlon (Y) of a11 cows， cubic 
-3 
equation 1/Y=0.302+3.07B~ ・ was obtained. And the relation 
to resumption of oestrous days (X) and interva1 from 
calving to conception (Y)ri that is days open， were showed 
1iner regression logY=1.67B+0.005X between bo七hdays. 
These results indicated that the period from 
ca1ving to resumption of the oestrous cycle and to first 
insemination could be a factor of decisive importance to 
the number of resulting days open which were indicated of 
the reproductive efficiency. 
2. Observation of postpartum uterus wi七h
ultrasonography 
工n the u1trasound image of uterus in site， two 
elliptical lines were equivalent to the cross section of 
endorne七riumand stratum vascu1are， and the ultrasonogrphic 
these values of cross sectional diameter and area agreed 
well with the values which rneasured removed the uterus. 
工nvo1u七ional changes of uterine diameter and cross 
sectiona1 area， disappearance of 10chia and uterine cavity 
were able to observe in detai1 by the methods of 
u1七rasonograpl百ycompared with rectal palpation only. 
3. Re1a七ionshipsbe七weenpostpartum ovarian ac七ivi七y，
uterine involution and ca1ving number in beef cows 
The days required for uterine involu七ion in 
primiparous cows were 31.8 days and the required days were 
prolonged with the increase of ca1ving number. The 
invo1u七ionary progress frorn 7 to 20 days postpartum 
re1atively late with the increase of ca1ving number. 
The interval from calving to first ovulation and the 
first estrus in primiparous cows were significantly longer 
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than 3rd to 10th of calving number. Almost cows were no七
exhibiting estrus behavior a七 firstovulation， and most of 
all corpora lutea formed after first ovule時ionwere small 
in size and had a significantly shorter ~life-span(13.0 
daysl than that of second to third ovulation(21.7 days). 
The ratio of exhibiting estrus at each ov可"l;ationand the 
interva1 between ovulation were not relatedょtothe calving 
number. 
The abili七yof fertili七ywen七 downfrom 6七hto 10七h
of calving number. These 10w fer七i1itywith aging were 
considered that abnormality of uterine tube or uterus for 
ferti1ization and implantation influenced rather than 
that of ovarian function itse1f. 
4. An autoradiographic study on DNA synthesis of the 
bovine endometrium during estrous cycle and the 
effec七s of estradiol-17 s and progesterone 
injection in the ovariectomized cows 
Autoradiographic study using 3H-6-thymidine was 
carried out to investigate the pat七ernof DNA synthesis 
during estrous cyc1e. DNA synthesis in the surface 
epithelium was increased from proestrus to pos七ovu1ation
stage， and the maximum 1abe1ing index (8.5も} was observed 
postovulation stage which was 2-3 days after ovulation. 
DNA synthesis in七heglandular epithelium was observed in 
estrus and postovulation stages， but its labeling index at 
postovu1ation stage (1.5屯 was10wer than that in the 
surface epithelium. 工nthe stroma cells， DNA synthesis 
were stimulated in estrus and postovulation stages， and 
its 1abeling index at postovu1ation stage was similar to 
that in the glandular epithelium. 
When es七radiol-17sand estradiol-17s + progesterone 
priming were followed by progesterone injection in 
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ovariectomized cows， 1abe1ing index of DNA synthesis 
showed about a 3-fo1d increase as compared to estradio1-17s 
sing1e injection， and this va1ues (13.5竜) indicated the 
occurrence of roaximum DNA synthesis. DNA synthesis on the 
glandular epithe1ium_and 5七roma，no significant increase 
in DNA synthesis was:-.observed in these treatments. 
工1 Effects of mi1k yield and suckling stimulation on 
postpar七uroreproductive performance in beef cows 
1. Changes of mi1k yie1d and suck1ing behavior at 
various days postpartum 
using 66 Japanese B1ack cow-calf pares， changes and 
re1ation to the suck1ing behavioど and mi1k yie1d were 
observed at 10， 30 and 60 days postpartum， respective1y. 
Number of suck1ing event/day at 10， 30 and 60 days 
postpartum were 8.3， 8.9 and 7.5 七imes， respective1y. 
Average suckling 七ime/event were increased from 7.8 
minutes a七 10days postpartum to 11.5 minutes at 60 days 
postpartum. F1uc七uationof suckling interval time showed 
coefficient of variation and mi1k yie1d were decreased 
gradua11y accompanied with elapse of days after calving. 
The negative significant1y correlation were recognized 
between the mi1k yie1d and suck1ing even七5 at 30 and 60 
days postpartum. Number of suck1ing events， f1uctuation of 
suck1ing interva1 time and milk yield were recognized 
significant among individual， days postpar七umand parity， 
and total suckling time was recognized significance of 
days postpartum and parity. 
It 1s suggested from these results that rn11k yie1d 
would have regulates on suckling behavior. 
2. Models for prediction of daysto first ovu1ation 
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based on changes in milk yield and suckling 
stimulation 
The experimen七 wasconducted ~ø examine the effects 
of pari七y， months of calving， bod払 weightchanges， milk 
yield and suckling stimulation on Japanese Black cows 
using 66 postpartum first ovulation records. The 
curvelinear mul七ipleregression was fitted taking 1inear 
and quadratic terms of independent variables in七oaccount. 
The mu1tiple regression equations made by backward 
procedure for es七ima七ing the recurrence interval of 
postpartum first ovula七ionare as fol10ws. 
Y=37 .157-1. 842X iO. 036X 3-0 .1l2~ +2.001>: st"0. S21X 6 
+0，・103も +0・364(を-3・71--0・001(Xァ100・11- (Adjusted 
R三 63.8引
where，V:Days from calving to first ovulation， X1 
Parity，ろ:Body weight just after calving， X 4: Body 
weight 10ss at 30 days postpartum， X 5 Milk 
yield(kgjday) at 30 days postpartum， X~Suck1ing events 
(七imesjday) at 30 days postpartum， XァTota1 suckling 
time per day，も :Frequencyof suck1ing interva1 tir陪・
The re1ative importance of variables order were ~予札予 x 下正予
l' 5' 4' -3' 
X~) >¥ラ X .工nthat equa七ion， the quadratic effects of 
7' B' 6 
parity and 七otalsuckling time were significan七 and
the effects of the other variables were linear. 工n 七his
mul七ipleregression analysis， increasing of milk yield and 
the number of suckling events indicated inhibitory effects 
on 七he occurrence of first ovulation， and body weight 
changes as a indexes of nutrient level affected the days 
postpartum to firs七 ovulationas well as the effects of 
parity， milk yield and suckling stimulation. However， if 
the nurnber of suckling events are controlled few tirnes a 
day at regular interval， the total suckling time and 
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fluc七uation of suck1ing interval time wi11 be able to 
decrease， and it is suggested tha七 the interval from 
calving to first ovulation wi11 be，possible to decrease 
under the condition of high mi1k yie1d and 10w body weight. 
3. 工nf1uences of parity， milk yield and suckling 
stimu1ation on uterine invo1ution in beef cows 
To investigate the inf1uences of suckling 
stimulation， milk yield and parity on uterine invo1ution， 
a tota1 number of 66 Japanese Black cows record for days 
required uterine involution were analyzed by mu1tiple 
regression ana1ysis based on backward procedure methods. 
The days required for all cows were 38.7 days and its 
range were 25-51 days postpartum. Body weight changes， 
milk yield/day， suck1ing events ， total suck1ing time and 
frequency of suckling interval time at 10 days postpartum 
and parity，months of ca1ving were employed as dependent 
variab1es. The mu1tiple regression equations made by 
backward procedure for estimating uterine involutionary 
days are as fo11ows. 
Y=22.633+2.152九+1.959巧ー0・361XE;(adjustedR2 =85.0も}
where， Y: The days required from calving to uterine 




:Number of suckli珂 eventsat 10 days 
postpartum. 
Relative impor七anceof independent variables of X1， xsand 
x
6
were 75.2%， 21.7% and 3.1%，respective1y. 工nthis u七erine
involutionary mul七ip1eregression model， i七 wassuggested 
that increase of parity and milk yield delayed involution 
of uterus， while， increase of suckling events accelerated 
that required days. Variables in relation to uterine 
involutionwere few compared with the variab1es for 
postpartum firs七 ovulation， and the uterine involu七ion
182 
were not affec七ed serious1y by weight changes as a 
indica七ionof nutrient 1eve1. 
4. Effects， of non suckling and restricted suck1ing 
七wice a day on七heinterval from ca1ving to 
uterine inv01ution in beef cows .， 
The experiment were conducted to clarify 七he non .・
suck1ing and restricted suckling twice a day on the 二d
uterine inv01ution. Average days required from calving to 
uterine inv01ution was significant1y (pく0.05) 10nger in 
non suck1ed cows which were removed七heircalves wi七hout
any suck1ing just after ca1ving than suckled ones. The 
involutionary progressed curve of uterus accompanying the 
postpartum days indicated that the decreasing values of 
uterine diameter from 7 to 10 days in non suckled cows 
were remarkab1y sma11 compared with suckled ones， 
therefore， it i5 suggested that the uterine involution in 
non suckled cows were significantly prolonged as compared 
suckled ones. 
Furthermore， effects of restricted suck1ing七wice a 
day from 3 days after parturition for 七he uterine 
invo1ution were s七udied. 工nv01utionary progress in 
restricted cows were s10w as compared with contr01 cows ・
1n the uteri taken out at 30 days postpartum， uterine 
weight， diameter of midd1e uterine horn and 1ength of 
uterine horn in restricted cows showed 1arge va1ues than 
those of control cows. Thickness of myometrium in 
restricted cows were thin， whi1e the cross-sectional area 
of uterine 1umen indicated 1arge va1ues as compared with 
con七r01cows. The height of surface epithe1ium in ovarian 
quiescence of restricted and control cows were ranged from 
14.1四 23.2pm， but one of restricted cows which occurred 
first ovu1ation at 24 days postpartum showed 28.2-35.2 pm. 
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In these results， it is suggested that the non 
suckling and restricted suckling twice a day inhibit the 
rnorphological involution of uterus， and agreed with the 
rnodels of the rnul七ipleregression analysis for the uterine 
involution. However， the height of surface epithe1iurn are 
inf1uenced by ovarian function without re1ation to the 
inv01utiona1 degree of uterus. 
II工 Effec七5 of ear1y weaning and LH-RH ana10gue 
injec七ion on postpar七urnreproductive function， 
and the growth fed on rnilk replacer in beef 
ca1ves 
1. Effects of ear1y weaning on postpar七um ovarian 
ac七ivi七yand uterine involution 
工n order to c1arify七heeffects of early weaning on 
postparturn ovarian activity and uterine involu七ionin beef 
cows， calves were rernoved with their darns at 1 week and 4 
weeks of age. Cows which were a110wed to suck with their 
calves throughou七七heperiod of 180 days were used as a 
control. According七othe early weaning， the interval days 
for ovarian recurrences decreased rernarkably in 
prirniparous cows. However， in pluriparous cows， the 
differences of these required days was little arnong 1 
week，4weeks weaning and control cows. The interval from 
frorn the first to the second ovulation was significantly 
shorter than second to third ovulation. And the proportion 
of cows exhibiting estrus at first ovulation was lower 
than that of at the second and third ovulation. The days 
of ovulation interval and proportion of exhibiting estrus 
at each ovu1a七ionwere not distinguished differences arnong 
early weaning and contr01 cows. The days required frorn 
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calving 七outerine involu七ionwere prolonged with advance 
the date of weaning・
These results indicated七hatthe lack of suckling 
stimulation accelerated postpartum ovarian recur.rences， 
while the lack of suckling stimulation a七 early s t:~ge of 
postpartum days repressed the u七erineinvolution. However， 
七heinterval days from calving to conception were able to 
be reduced with the early weaning at 1 or 4 weeks 
postpartum 
2. Effects of early weaning and LH-RH analogue 
injection on postpartum ovarian activity 
The early weaning and 200 yg of LH-RH analogue 
injection at 4 weeks postpartum with 2 x 2 experirnental 
design were conducted to clarify the effects on the 
ovarian ac七ivi七yin beef cows. 
Early weaning and LH-RH analogue injection 
significan七ly shortened the postpartum interval to first 
ovulation and first estrus compared with control cows. The 
effectiveness of haste on ovarian recurrence were 
remarkably in primiparous cows. There were no significant 
differences in the interval from first to second 
ovula七ion， the proportion of exhibiting es七rusat each 
ovulation and the number of inseminations per conception 
among the four experimental groups. 
The results suggest that the LH-RH analogue 
injection ins七eadof early weaning will be able to induce 
the postpartum ovarian recurrences. 
3. Grow七h of Japanese Black caves fed on milk 
replacer 
Using 63 Japanese Black calves， influences of body 
weight and body measurements until 6 months of age in 
calves fed on milk replacer after removed from七heir dams 
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were investigated. In experiment 1， ma1e calves were 
removed from their dams at 4 weeks of age and were fed on 
600 9 milk replacer until 10 or 14 weeks of age. The 
average dai1y gains wereslightly down in the immediate 
period after removed from their dams compared with contr01 
calves. However， there were no significant differences 
among any daily gains in every two weeks interval until 24 
weeks of age. The growth rate values of body weight and 
six main body measurements were almost equal among them. 
工nexperiment 2， calves removed from their dams at 1 week 
and 4 weeks of age， and were fed on milk replacer unti1 10 
weeks of age. The average dai1y gain from birth to to 1 
month of age in 1 week removed calves (0. 24kg/day) was 
significantly lower than 4 weeks removed (0.67kg/day) and 
control ca1ves (O.80kg/day). 工n1 week calves， the growth 
of body measurements from birth to 1 month of age were 
remarkably retarded as we11 as body weight. 
Theses results indicated that when ca1ves removed at 
4 weeks of age， the feeding period of mi1k replacer until 
10 weeks of age were sui七ab1efor obtaining successfu1 
growth. but the method used in feeding of 1 week calves 
were not adapted for obtaining the satisfactory growth. 
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